
Fear conditioning

ÅGeneral across species.

ÅPresent since early in mammalian development.

ÅFacial expression in humans is recognizable across cultures.

ÅWell-defined training protocols for experimental analysis.

ÅRelated to phobias, anxiety, panic disorder, and PTSD.

GENERAL CHARACTERIZATION OF FEAR CONDITIONING



ÅFear conditioning assessing freezing

ÅConditioned suppression or CER

ÅPassive avoidance

ÅFear and anxiety batteries (Blanchards)

ÅAutonomic arousal (e.g., Galvanic skin response, heart rate)

ÅHPA axis activation (e.g., plasma corticosterone levels)

ÅHypoalgesia (e.g., hot-plate test)

ÅFear-potentiated startle

ÅEscape-avoidance training (next week)

TRAINING PREPARATIONS

Fear conditioning

http://abdellab.sunderland.ac.uk/lectures/Behavior/pics/images/passiveavoid.jpg
http://www.brainbehaviortest.net/data/TestList/operent_conditioning.jpg


Fear and anxiety batteries (Blanchards): The defensive behavior system

The administration of shock causes pain, which is analogous to the 

interaction with a predator.

In a naturalistic situation, a cat may substitute for shock, and cat odor 

for a CS for shock.

What behaviors are aroused under these two conditions?

Stream of defensive behavior:

Cat present Flight or Fight
(return to burrow or defensive attack)

Freeze Risk 

assessment

Disinhibition

of non-agonistic 

Rs (eating)

Odor present



Fear and anxiety batteries (Blanchards)

Fear/Defense

Battery

Anxiety/Defense

Battery

Predatory 

imminence

Defensive attack

Defensive threat

Flight       or   Freeze
(escapable?)            (inescapable?)

Freezing

Risk assessment

Suppression of eating

Åperiodic approach

Årearing and scanning

Åthigmotaxis



Defensive behaviors



Freezing & CER: Bouton & Bolles, 1980, Experiment 1, design

Baseline

Group Instrumental Pavlovian Recovery Test

------------------------------------------------------------------------------------------------------

FC X:RĄO (VI 90ò)Y: T+ X:RĄO X: T:RĄO

BC X:RĄO (VI 90ò)Y: +T X:RĄO X: T:RĄO

------------------------------------------------------------------------------------------------------

Time-sampling observations (once every 3 s)

---------------------------------------------------------------------------------------------------

Category Description

---------------------------------------------------------------------------------------------------

Freezingéééééé..Body immobility and the absence of vibrissae 

movement associated with sniffing.

BarpressingéééééActivity in contact with the bar.

Food-cup behavioré.....Activity in contact with the food cup.

DrinkingéééééééMouth contact with the drinking tube

Activityééééééé.Active behaviors not falling into the other 

categories.

---------------------------------------------------------------------------------------------------



Freezing & CER: Bouton & Bolles, 1980, Experiment 1, results

ÅMore freezing in FC than in BC.

ÅBoth groups together, significant negative correlation between 

freezing & barpressing.

ÅThus, conditioned suppression may indeed reflect freezing.

ÅBC may be a conservative control group, since it may generate IC.

*

F: freezing

A: activity

B: bar pressing



Freezing & CER: Bouton & Bolles, 1980, Experiment 3, results

ÅMore freezing in FC than in BC.

ÅMore activity in Group BC than FC.

ÅWith data from both groups pooled, 

freezing and activity were 

significantly negatively correlated.

Group Pavlovian Test

------------------------------------------------------------------------------------------------------

FC Y: T+ X: T?

BC Y: +T X: T?

------------------------------------------------------------------------------------------------------
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LeDoux, 1995, Ann Rev Psychol



What is the role of opioid receptors on fear conditioning?

Functions of 

opioid 

receptors

Sensory

Motivational

Cognitive

Modulation of 

sensory input

Modulation of 

perceived intensity 

of pain and fear

Inhibition of 

incoming signals of 

pain at the spinal 

level

Opioid blockage 

facilitates fear 

conditioning

Modulation of fear 

memory 

consolidation

Posttraining 

opioid blockage 

facilitates fear 

conditioning



Components of the opioid system

Neuropeptides

ORL-1

Precursors

Proopioimelanocortin

Proenkephalin

Prodynorphin

OFQ/N precursor

-endorphins  

Enkephalins   

Dynorphins

Nociceptin

Receptors

Genes



Distribution of opioid receptors in the rat brain
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Mansour et al., 1995, TINS.

Thalamus


